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Amendments to the Claims: 

This listing of claims replaces all prior versions and listings of claims in the 
application. Claims 26-30 and claims 78-101 are cancelled by this amendment. 
Claims 102-1 14 are added by this amendment. 

Listing of Claims 

Claims 1 - 2 (canceled) 

3. (currently amended): A method of forming a capacitor in an integrated circuit 
comprising: 

(a) forming a bottom lower electrode layer on a semiconductor body; 

(b) forming a dielectric layer over at le ast a portion of said bottom lower 
electrode layer ; 

(c) forming an toe -upper electrode layer over at l o ast a portion of said 
dielectric layer; 

{dlremoving a portion of said top- upper electrode layer to expose a 
portion of ike- said dielectric layer, thereby forming an tap -upper electrode with a 
lateral boundary, wherein a portion of said dielectric layer is disposed in an inter- 
electrode region, said inter-electrode region disposed within said lateral boundary 
of said upper electrode and between said lower electrode layer and said upper 
electrode ; 

(e) subsequently removing at le ast a portion of said exposed portion of the 
said dielectric layer to expose a portion of said lower electrode layer, wherein a 
portion of the -said dielectric layer is removed from an i nt e rm e d i at e said inter- 
electrode region botwoon tho top o l octrodo and tho bottom o l octrodo l ayor ; 

(f) subseguently forming a conformal insulating layer over at le ast a 
portion of said exposed portion of th e bottom said lower electrode layer 
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proximate to said e xpos e d portion of said dielectric layer disposed in said inter- 
electrode region , sa i d e xposed di ele ctr i c lay e r and at le ast part of said top 
o lo ctrodo l ay o r prox i mate to sa i d o xposod d i oloctric l ay e r, whereby a portion of 
the -said conformal insulating layer is formed in said i nt o rmod i at e inter-electrode 
region; and 

(g) forming an anti-reflective layer (ARL) for use in a photolithographic 
process over at l oast a portion of the -said conformal insulating layer. 

4. (currently amended): Ar -The method of form i ng a capacitor i n an i ntogratod 
c i rcuit compris i ng claim 3t 

form i ng a bottom ele ctrod e lay e r on a sem i conductor body; 

form i ng a d i e l octr i c l ayor ov e r at l e ast a portion sa i d bottom e l e ctrod e ; 

form i ng a top e l e ctrod e lay e r ov e r at le ast a port i on of sa i d di ele ctric l ay e r; 

remov i ng a portion of said top ele ctrod e l ay e r to e xpos e a port i on of th e 
d iele ctr i c l ayor, th e r e by form i ng a top ele ctrod e ; and 

subsoquont l y r e mov i ng at le ast a port i on of sa i d e xposed port i on of th e 
d i e le ctr i c l ayor to e xpose a portion of sa i d l ow e r ele ctrod e l ay e r, wh e r ei n a 
port i on of tho di ele ctric i s r e mov e d from an int e rm e d i at e r e g i on b e tw ee n th e top 
o l octrodo and tho bottom o l octrodo layor; 

subsoquont l y forming a conformal i nsu l at i ng l ay o r ovor at l east a port i on of 
sa i d oxpos o d port i on of tho bottom oloctrod o l ayor prox i mate to said oxposod 
d i o lo ctr i c l ayor, sa i d oxposod d i o l octr i c l ayor and at l oast part of said top 
ol octrod e layor prox i mate to sa i d oxposod dio l octr i c l ayor, whoroby a port i on of 
th o conforma l i nsu l at i ng l ayor i s formed in said i ntormod i ato region; and 

form i ng an ant i r o f l octiv o layor (ARL) for uso in a photo li thograph i c 
proc e ss ovor at lo ast a port i on of conformal i nsu l at i ng lay e r , wherein said 
conformal insulating layer has a thickness i n th e rang e of ranging from 20A 
angstroms to 70 Aangstroms . 
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5. (currently amended): The method accord i ng to g f_claim-4_3, wherein said 
conformal insulating layer is an oxide layer ts-formed in a thermal process. 

6. (currently amended): The method accord i ng to of claim 5, wherein said 
thermal process is a rapid thermal oxidation (RTO) i s-performed for a length of 
time i n th e rang e of ranging from 10 to 60 seconds and at a temperature i n th e 
rango of ranging from 850°C to 1050°C. 

7. (currently amended): The method according to of_claim §3, wherein said 
conformal insulating layer is formed by deposition. 

8. (original): The method of claim 3, wherein said ARL is an anti-reflective 
coating. 

9. (original): The method of claim 3, wherein said ARL is titanium nitride. 

10. (original): The method of claim 3, wherein said ARL is a plasma enhanced 
chemical vapor deposition anti-reflective layer (PEARL). 

1 1 . (currently amended): The method according to of_claim 10, wherein the- said 
plasma enhanced chemical vapor deposition anti-reflective layer (PEARL) has a 
thickness i n th e rang e of ranging from 300 A -angstroms to 400 Aangstroms . 

Claims 12-35 (canceled) 

36. (currently amended): A method of forming an integrated circuit comprising: 

(a) forming a conductive layer on a semiconductor body; 

(b) forming a capacitor structure, comprising: 

a top electrode over a portion of said conductive laye r, wherein said 
top electrode has a lateral boundary ; and 
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a dielectric layer between said top electrode and said conductive 

layer; 

(c) forming a conformal insulating layer over said capacitor structure and 
at le ast a portion of said conductive layer proximate to said capacitor structure, 
wh e r e by w herein a portion of said conformal insulating layer is formed in the 
feqion- an inter-electrode region within said lateral boundary of said top electrode 
and between the -said top electrode and tfre- said conductive layer; 

(d) forming an anti-reflective layer (ARL) for use in a photolithographic 
process over at le ast a portion of tfre -said conformal layer; 

(e) forming a patterned mask over the -said anti-reflective layer ( ARL); and 

(f) etching said conductive layer using said patterned mask. 

37. (currently amended): The method accord i ng to of_claim 36, wherein said 
conformal insulating layer has a thickness in th e rang e of ranging from 20A 
angstroms to 70 Aangstroms . 

38. (currently amended): The method accord i ng to of_claim 3736, wherein said 
conformal insulating layer is an oxide layer is-formed in a thermal process. 

39. (currently amended): The method according to of_claim 36, wherein said 
conductive layer is additionally used to form tbe-a_gate of one or more transistors 
formed on said integrated circuit. 

Claims 40 -71 (canceled) 

72. (currently amended): The method of claim 3, further comprising: 

(h) forming a photoresist mask over at le ast a portion of the- said anti- 
reflective laye r (ARL) ; and 



5 



Applicants: Cams et al. 
Serial No.: 09/351,544 
Filing Date: July 12, 1999 
Docket No.: ZIL-204 

[i}jrradiating said photoresist mask with radiation that penetrates said 
photoresist mask , wherein tfre- said anti-reflective layer reduces th o r o fl o ct i v i ty to 
a reflection of the -said radiation that p e n e trat e s sa i d photor e sist by 70% or more. 

73. (currently amended): The method of claim 72, wherein the anti-reflective 
layer reduces th e r e f le ct i v i ty to said reflection of t he -said radiation that p e n e trat e s 
sa i d photor e s i st by 70% to 85%. 

74. (previously added): The method of claim 3, wherein said anti-reflective layer 
is a Si x ON y film. 

Claims 75-101 (canceled) 

102. (new): The method of claim 3, wherein said subsequently removing a 
portion of said exposed portion of said dielectric layer in step (e) is performed 
using isotropic wet etching. 

103. (new): A method comprising: 

(a) forming a lower electrode layer upon an underlying layer of a 
semiconductor device; 

(b) forming a capacitor dielectric layer; 

(c) forming an upper electrode layer, wherein said capacitor dielectric 
layer is disposed in an inter-electrode region between said lower electrode layer 
and said upper electrode layer; 

(d) removing a portion of said upper electrode layer such that an upper 
electrode is formed having an edge; 

(e) removing a portion of said dielectric layer such that an exposed portion 
of said lower electrode layer is formed and such that an undercutting is formed in 
said inter-electrode region underneath said edge of said upper electrode, 
wherein said dielectric layer is absent from said undercutting; 
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(f) providing a conformal insulating layer over said upper electrode and 
over said exposed portion of said lower electrode layer such that said 
undercutting is filled in by said conformal insulating layer; and 

(g) providing a anti-reflective layer over said conformal insulating layer. 

104. (new): The method of claim 103, wherein the forming in step (b) is 
performed by depositing said capacitor dielectric layer to a thickness ranging 
from 300 angstroms to 800 angstroms. 

105. (new): The method of claim 103, wherein said underlying layer electrically 
isolates said lower electrode layer. 

106. (new): The method of claim 103, wherein the providing the conformal 
insulating layer in step (f) is performed using a rapid thermal oxidation (RTO) 
process to grow a layer of silicon oxide to a thickness ranging from 20 angstroms 
to 100 angstroms. 

107. (new): A method comprising: 

(a) forming a lower electrode layer upon an underlying layer of a 
semiconductor device; 

(b) forming a capacitor dielectric layer; 

(c) forming an upper electrode layer, wherein said capacitor dielectric 
layer is disposed in an inter-electrode region between said lower electrode layer 
and said upper electrode layer; 

(d) removing a portion of said upper electrode layer such that an upper 
electrode is formed; 

(e) removing a portion of said dielectric layer using anisotropic etching 
such that an undercutting is formed underneath said upper electrode, wherein 
said dielectric layer is absent from said undercutting; 
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(f) providing a conformal insulating layer over said upper electrode such 
that said undercutting is filled in by said conformal insulating layer; and 

(g) providing a anti-reflective layer over said conformal insulating layer. 

108. (new): The method of claim 107, wherein said anisotropic etching is a 
buffered oxide etch (BOE). 

109. (new): A device comprising: 

a lower electrode layer disposed on an underlying layer of a 
semiconductor substrate; 

a capacitor dielectric disposed on said lower electrode layer; 
an upper electrode disposed on said capacitor dielectric, wherein said upper 
electrode has a lateral boundary, wherein said capacitor dielectric is disposed 
within an inter-electrode region, said inter-electrode region disposed within said 
lateral boundary between said lower electrode layer and said upper electrode 
layer, and wherein an exposed portion of said lower electrode layer lies outside 
said lateral boundary; 

a conformal layer of an insulating material disposed over said upper 
electrode and over said exposed portion of said lower electrode layer; 

an undercutting in said inter-electrode region, wherein said capacitor 
dielectric is absent from said undercutting and said undercutting is filled by said 
insulating material; and 

an anti-reflective layer disposed over said conformal layer of said 
insulating material. 

110. (new): The device of claim 109, wherein said anti-reflective layer is titanium 
nitride. 

111. (new): The device of claim 109, wherein said anti-reflective layer is a 
plasma enhanced anti-reflective layer (PEARL). 
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112. (new): The device of claim 109, wherein said lower electrode layer is 
polysilicon. 

1 1 3. (new): A device comprising: 

a lower electrode layer disposed on an underlying layer of a 
semiconductor substrate; 

a capacitor dielectric disposed on said lower electrode layer; 

an upper electrode disposed on said capacitor dielectric, wherein said 
upper electrode has a lateral boundary, wherein said capacitor dielectric is 
disposed in an inter-electrode region, said inter-electrode region disposed within 
said lateral boundary and between said lower electrode layer and said upper 
electrode layer, and wherein an exposed portion of said lower electrode layer lies 
outside said lateral boundary; 

an anti-reflective layer disposed over said upper electrode and over said 
exposed portion of said lower electrode layer; and 

means for preventing an electrical connection through said anti-reflective 
layer from said upper electrode to said lower electrode layer, wherein said means 
is at least partially disposed within said inter-electrode region. 

1 14. (new): The device of claim 113, wherein said anti-reflective layer is a 
plasma enhanced chemical vapor deposition anti-reflective layer (PEARL). 
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